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ABSTRACT

Structural analysis and testing of a Carbon/Epoxy Composite Vessel for Pressure
Loadings were Performed. The objective of this paper is to show that a reliable analytical
method to predict the deflections of F/W T300-Carbon/Epoxy pressure vessels. This
paper presents the development of the 3-D effective modulus theory in order to use axi
-symmetric solid element of finite element analysis. The analytical results agree well with
experimental results. But the dome parts have the difficulties of analysis, which are
caused by the variation of thickness and winding angle along the dome contour. To
improve further the correlation between calculated and measured deflections, it was found

necessary to include the effects of the non-linear mechanical behavior of the dome parts.
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Fig. 1 Comparison of 3-dimensional modulus
for angle ply symmetric laminate.
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Table 1. Material property of laminar (T300/9405] 3K-fabric)

E, E2 Es Va3 Vi3 Viz Gas Gia Giz
T300/9405 | 132,106 8,179 8,179 0.49 0.33 0.33 5.0 5.0 5.0
3K-Fabric 60,146 60,1486 8,179 0.33. 0.33 0.0392 12.0 12.0 12.0
Table 2. The strength of material (T300/9405, .25
3K-fabric) -
5 Y
X X' Y Yool s = Ll — s
T300/9405 | 1416,595 | 1020.0 | 33,655 | 141,205 | 70 <Z( | \ o
3K-Fabric 542,303 304.93 | 542,303 | 304,93 70 ' o
X, X' : Longitudian! strength of tension, compression ; 15 e
Y, Y' : Transverse strength of tension, compression | \ <] o 0
S : Shear strength | f
< o o
> 1k o [}
<< N
Table 3. Dimension of F/W pressure vessel -
Thickness | Angle 05 - o E);_PM RESULTS
Dome|Cylinder | Dome Cylinder B I
05 | a5 | (£1802/(3K)/ | [90/(218)u/(90)/
' ' (£18), (3K)a/(90)u/(3K)a O —t—t—t L 1t 4 1
¥/L

Fig. 4 Comparison of axial strain along the
cylinder length, P=2000Psi.
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Fig. 3 The variation of material property Y /L
along the dome contour. /

Fig. 5 Comparison of hoop strain along the
cylinder length, P=2000Psi.
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Fig. 6 Comparison of axial strain at cylinder
center point (Y/L=0.5), P=2000Psi.
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Fig. 7 Comparison of hoop strain at cylinder
center point (Y/L=0.5), P=2000 Psi.
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Fig. 8 Comparison of meridional strain-along
the dome contour, P=2000 Psi.
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